

C003 COBETCHMX 

COUMAJ1MCTV1MECHV1X 

PECnVB/IMH 



(39) 



rOCy,qAPCTBEHHbltfl HDMMTET 

npM (xht cccp HM 



<M 4 C 11.1) 1^6 . 



OflMCAHME M30BPETEHMFI 

K ABTOPCKOMY CBMflETEJIbCTBy 




(21) 4101962/31-04 

(22) 31.07.86 

(46) 15.07.89. Bran. & 26 

(71) HHCTHTyT XHMHH AH y3CCP 

(72) 3.<I>.TaHaeBa, M.H.yMaposa 
h y.K.AxMeflOB 

(53) 661.185 (088.8) 

(56) ABTopcKoe CBH^eTejibCTBo CCCP 
* 827141, kji. B 01 F 17/00, onySjiHK. 
1981. 

(54) CII0C0H nOJiyHEHHfl 3MyjIi>rAT0PA 
TAMETOUHJIOB K CTABHJM3AT0PA TJIHKHC- 
TLDC CyCIIEH3HK 



(57) HsoGpeTeHne othochtch k MoromHM 

COCTaB 3M , B HaCTHOCTH K nOJiyMeHHW 

3MyjitraTopa raMeToi^HAOB h CTadHJiH- 
3aTopa rjiHHHCTbix cycneH3Hii. C nesibio 
noBwmeHHJi craGHJiBHocTH ry^poH coan- 
CTOKa xnonKofeoro Macna noflBeprawT 

BSaHMOAeftcTBHIO C MOHO- HJIH AH3T3HO" . 

JiaMHHQM npH 25-30 °C b TeneHHe'lO - 
15 mhh npH MaccoBoM cooTHomeHHH ryA - 
poHa h STaHojiawHHa 10: (1-1,2). KomBh- 
HHpoBaHHan odpa6oTKa rjiHHHCTbix cyc- 
neH3HH yjrytiinaeT Ka^iecTBO npHroTOBJieH- 
Hbix OypoBbix pacTBopos: BOAOoTAa*ia 
CHicKaeTCH ot 40 ao 5 cm 3 , cyTOMHbift 
otctoh - ot 20% ao 0. 6 Tafiji. 



- H3o6peTeHHe othochtch k np*OH3BOA- 

CTBy nOBepXHOCTHO-aKTHBHblX BemecTB 

(IIAB), othoch^hxch k KJiaccy cojie# 

»HpHMX KHCJIOT. 

UejiB H3o6peTeHHH - cnoco6 nojiyxie- 
hhh HOBoro 3Myjii>raTOpa -raMeTOAHAOB 
h CTa6wiH3aTopa r jihhhc tux cycneH3HH 
c yjiyMmeHHbiMH cb oft c tb smh . 

II p h m e p 1 . B AByxropjiyio Kon6y 
c MemajiKoft 3arpyaca»T 100 r ryApoHa 
(cBoftcTBa CM.Ta6n.2) h. 10 r moho- 
3TaHojiaMHHa (M3A) . PeaxAHio itpoboaht 
npH nepeMeinHBaHHH b TeueHHe 10 mhh 
npH 25°C. IIojiyvaiOT ueneBOH rfpoAyKT, 

yCJIOBHO HasBaHHblH T3, B BHA6 TeMHO- 

KopHMHeBoro HBera nacTbi b KOJiHtiecT- 
Be 107,5 r, hto cocTasjineT 96,0 Bee. %. 
CocTaB, %: C 70,5; H 12,4; N 4,4% 
nocne omhctkh 3TaHojioM. IToBepxHocT- 
Hoe HaTHxeHHe 1%-Horo boahoto pacT- 
.Bopa uejieBoro nponyxTa cocTaBjrseT 



33,9*10 3 h/m npH 20°C h pacTBopHMocTb 
b BOAe 100%. 

If p h m e p 2. To ace, mto b npn- 
Mepe 1, ho 3arpy*aiOT 12 r M3A, peax- 
i;hw npoBOAHT b Te^eHHe 10 mhh npw 
25 C. IIojiy^aiOT uejieBoA npoAyxT b bh- 
Ae nacTbi TeMHo-KopiwHeBoro UBeTa 
b KojiwecTBe 102,5 r, mto cocTaBnneT 
91,5 Bec.%. H36biTOK M3A He bxoaht 
b peaKAHio. CocTaB, % C 70,4; H 12,3; 
N 4,4 nocjie ouhctkh 3TaHojioM. Ilosepx- 
HOCTHoe HaTflseHHe 1%-Horo BOflHoro 
pacTBopa uejieBoro npoAyxTa cocTas- 
JiHer 33,9- 10 3 h/m h P h 20* C h pacT- 

BOpHMOCTb B BOAS 100%. 

n p h m e p 3. To xe, mto h b npn- 
Mepe 1, ho 3arpy*aioT 120 r rynpoHa 
h 10 r M3A, peaxuHio npoBOAHT npn ne- 

peMeiQHBaHHH B TeqeHHe 10 MHH H TeM- 

nepaType 25 C. llojiywawr ixeneBoit npo- 

AyKT B BHAe naCTbl TeMHO-KOpHMHeBOrO 



in 



CO 
CO 
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AseTa b kojiHMecTBe 103,8 r, mo coc- 
TaBjineT 79,8 Bec.L CocTaB, %: C 
70,6; H 12,2; N 4,1% nocjie omhctkh 
3TaHojiOM. IIoBepxHocTHoe HaTHaceHHe 
1%-Horo BOAHoro pacTBopa uejiesoro 
npoAYKTa cocTaBjineT 45,6 -10* h/m npH 
20 C H paCTBOpHMOCTb b BOAe 60%. 

II p h m e p 4. To ace, mto h b npn- 
Mepe 1, ho aarpyscaWT 12 r AH3TaHOJia- 
MHHa. PeaKUHJo npoBOflHT npH nepeMemH- 
BaHHH Q B reMeHHe 10 mhh h TeMnepaTy- 
pe 25 C. IIojiyMaKT AeneBoft npoAyKT b 
BHfle TeMHO-KOpHMHeBOft nacTbi b kojih- 
MecTBe 108 r, hto cocTaBjineT 98 Bee 
CocTaB, %: c 67,8; H 12,0- N 3,5%, 
CMHTan Ha conb CTeapHHOBoS khcjiotbi, 
nocjie omhctkh ee STaHOJiOM. IIoBepx- 
HocTHoe Ha-raaceHHe 1%-Horo boahoto 
pacTBopa i^ejiesoro npoAyKTa cocraB- 

JIHeT 34' 10 H/M H paCTBOpHMOCTb B 

Bo A e 100%. 

HccjieAOBaHHe bjihhhhh cooTHonieHHH 
HcxoAHbix KOMnoHeHTOB, TeMnepaTypbi h 
npoAoracHTejibHocTH peaKijHH Ha bbixoa, 

paCTBOpHMOCTb B BOfle H nOBepXHOCTHO- 

aKTHBHbie CBoftcTBa npeACTaBjieHbi b 
\Ta6n.1. 

OcHOBHbie CBoftcTBa HcxoAHoro ryApo- 
Ha npeACTaBjieHbi b Ta6ji.2. 
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H3 Ta6jl.2 BHflHO, VTO OnTHMaJIbHblMH 

ycnoBHHMH nojiy^eHHH AejieBc-ro npoAyK- 
Ta C MaKCHMaJIBHbIM BblXOAOM paCTBOpH- 
MOCTbK) B BOAe H nOBepXHOCTHO-aKTHB" 
HblMH CBOttCTBaMH HBJlHeTCS COOTHOmeHHe 

ryAPOHa: M0H03TaH0JiaMHHa 10:1 b Beco- 
Bbix MacTHX, TeMnepaTypa 25-30°C h npo- 
AOJiatHTejibHocTfa peaKUHH 10-15 mhh. 
flajiBHeifonee yBejnraeHHe npoAOjracHTenb- 
hocth peaKAHH cymecTBeHHo He BnnneT 
Ha paCTBOpHMOCTb, bwxoa h noBepx- 

HOCTHO-aKTHBHbie CBOttCTBa BblAeJIHeMOTO 

npoAyK-ra. OAHaKo TeMnepaTypa , HanHHaa 
c 100 C h Bbnne, 0Ka3biBaeT BjiHHHHe Ha 

paCTBOpHMOCTb B BOAe, KOTOpaH yMeHb- 

maeTCH c yBennueHHeM TeMnepaTypbi, 

BbKOA H nOBepXHOCTHO-aKTHBHbie CBOftCT- 

Ba. AHajTorH^Han KapTHHa HadjnoAaeTcn 
npH yBemraeHHH KOJiHMecTBa ryAPOHa 
(6ojiee 10 Bee. *w) b hcxoahoS pearn- 
pyiomeft Macce, H36wtok KOToporo yMeHb- 
maeT paCTBOpHMOCTb b Bo^e Aejiesoro 
npoAyKTa, noBepxHocTHo-aKTHBHbie 
CBoftcTBa h BbixoA. B cjiy^ae H36biTKa 
STaHOJiaMHHa (<5ojiee 1,2 Been.) Ha6- 
JUOAaeTCH yMeHbraeHHe BbixoAa" uaneBoro 
npoAyKTa, 3a c^ieT HenpopearHpoBaBtue- 
ro h ocTaBmerocH b cbo6o£Hom bh^g 

STaHOJiaMHHa. 
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IIpoBeAeHbi HcnbiTaHHH noJiyneHHoro 
npoAyKTa (T3) b KanecTBe 3MyjTbraTopa 
raMeTomiAHoro BemecTBa TB-BT. 3Myjib- 
chh npHroTaBJiHBa/racb nepeMeniHBaHHeM 
raMaTOAHAa TB-BT c T3 b npHcyTCTBHH 
AHMeTHji^opMaMHAa (2%) c BOAoft. nepe- 
MeuiHBaHHe ocyin.ecTBJiH.nocb MexaHinec- 
khm cnocoSoM. 06pa3yeTCH 2%-Han cToft- 
Kan SMyjibcHH b BHfle MOJiOKa THxenoro 
BOAOHepacTBopHMoro raMeTOAHAa THna 
TB-BT. 

Pe3yjibTaTbi HcnbiTaHHH cBeAeHbi b 
Ta6ji.3 . 

TaKHM o6pa30M, b pesyjibTaxe Hcnbi- 
TaHHH IIAB Ha ocHOBe ryAPOHa h moho- 
3TaHOJiaMHHa ycTaHOBjieHo, mto T3 mo- 
TKer 6biTb Hcnonb30BaHo b xa^ecTBe 
SMyjibraTopa raMeTOAHAHbix BemecTB, 

HcnbiTaHHH IIAB T3, Ha ocHOBe ryA- 
poHa h sTanojiaMHHOB , b Ka^ecTBe 
CTa6HnH3aTopa r jihhhc Tbix cycneH3HH 
npoBOAHJiHCb nyTeM H3 JiyM eHHH ero bjih- 

HHHH Ha 4)HJIbTpaUHOHHO-TeXHOJIOrH^eC- 

KHe CBoftcTBa 15%-hoh cycneHSHH Aap- 

6a3HHCKOH GeHTOHHTOBOft rjlHHbl . 3Ta 
TJlHHa HBJIHeTCH HH3KOKaqeCTBeHHOft H 

rpySoAHcnepcHOH. fljin cpaBHSHHH cTa- 
6HnH3Hpyiomero AeiicTBHH HcnbiTyeMoro 
IIAB Ha 3Toft rnHHe hsmh Bbi6paH an- 
KHJiapHJicyjib$OHaT (AAC) h 011-10, hc- 
nonb3yeMbie b npaKTHKe 6ypeHHH. „ 
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Pe3yjibTaTbi npHBeAeHbi b Ta6n.4. 
KaK bhaho H3 TaGji.4, npenapaTbi 
Oil- 10 h AAC npn 6ojibniHX KOHAeHTpa- 
Ahhx b cpaBHeHHH c HcnbiTyeMbiM T3 npn- 
odpeTawT HopMbi TexHojiorH^ecKHx napa- 
MeTpoB . T3 yace npn MeHbniHX KOHi^eHT- 
40 paAHHX, HanHHaa c 0,1%, AaeT nojio- 

KHTejIbHbie 3(jxl)eKTbl. IIpH 3TOM CHHbHee 

pacTeT npOHHocTb KoaryjiHAHOHHoft cTpy- 
KTypbi - P m rjiHHHCTofl cycneH3HH, HTO 
roBopHT o npeBocxoACTBe AeftcTBHH T3 
Ha Ka^ecTBo SypoBbix pacTBopoB no 
cpaBHeHHK) c Oil- 10 h AAC. 

OnTHMaJXbHblMH Bbl6paHbI Te KOHUeHT- 

pauHH IIAB, npH kotophx Ha6jiK)AaeTCH 
CTa6HJiH3auHH rjiHHHCTbix cycneH3H# , 
T.e. npH 3thx KOHueHTpauHHX IIAB cy- 
TO^Hbift cjiott rjiHHHCToft cycneH3HH He 

MeHHeTCH, a npOHHOCTb — P^ npOXOAHT 

nepe3 MHHHMyM, uto xapaKTepHo riix 
npoAecca nenTHsaAHH KoarynHUHOHHbix 
CTpyxTyp b rjiHHHCTbix pacTBopax. IIo- 
nyqeHHbie pe3yjibTaTbi AQCTaTOMHbi pjin 

IIAB, XOTH BeJIHMHHa P m npOMHOCTH CTpy- 

KTypu rjiHHHCTbix cycneH3Hii He BbicoKa. 
IIoBbnneHHe nocjieAHeft mo^ho aocthmb 
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KOM6HHHpOBaHHOft 06pa60TKOft rjIHHHCTbDC 

cycneH3Hft IIAB c nojiH3JieKTpojiHTaMH • 
flanbHefimHe HCCJienoBaHHA npoBOAnnH 

KOMCjHHHpOBaHHoA o6pa50TKOA rJIHHHCTBIX 

cycneH3Hft IIAB T3 w nojiHsnexTpojiHTOM 
K-4, ranpoKO Hcnonb3yeMb!M b npaKTHice 
CypeHHH. OAHaKO, cHaqajra onpeAejiHAH 
onTHMajibHyro oGjiacTb CTa6 kjih3 buhh 
cycneH3HH tjihh ot KoHijeHTpa ahh K-4 
(Ta6\n.5). 3aTeM b o6nacTH CTa6HJiH3a- 
Uhm rjiHHHCToft cycneH3HH nojiH3neKTpo- 

JIHTOM K-4 npOBOAHJIH KOM6*HHHpOBaHHyH5 

o6pa6oTKy hx pacTBopoM K-4 c r3,-B 

33BHCHMOCTH OT KOHUeHTpaiJHH (Ta6jl.6). 

CoBMecTHan o6pa6oTKa r jthh hc Tfeix 
cycneH3Hft 113 c IIAB flajiH noJioxHTonb- 
Hbie 3$4>eKTbi npH He6ojibmnx KOHijeHTpa- 

AHHX KOMHOHeHTOB B COOTHOmeHHftX 1 : 1 

h 1:2. Ilpn 3tom rjiHHHCTaH cycneH3HH 
npHoGperaeT BbicoKoe KanecTBO h Aonyc- 

THMbie HOpMbI ^>HJTbTpaUHOHHO-TeXHOJIOrH- 

yecKHX napaMeTpoB 6ypoBbix pacTBopos. 

B npaKTHKe npH oueHKe KanecTBa 
rjiHHHCTbix cycneH3Hft, yAOBJieTBopHiomHx 

HOpMaJIbHblM yCJIOBHHM 6ypeHHH, HCXOflHT 
H3 CJieAyW^HX OCHOBHblX 4)HJIHTpaaHOHHO— 

TexHonoriwecKHX napaMeTpos: bh3koctb 



493662 6 

omatia 20-25 cm 3 ; CHC 15-20 Mr/cM 1 ; 

MM; CyTOMHblfi OTCTOfi 0. 

A cno^Hbix reojiorHMecKHx ycjroBHHx 
TpebosaHHA k 6ypoBbiM pacTBopaM" no 
3thm napaMeTpaM noBbnnawTca b Hecxojib- 
ko pa3 . 

Ilpn KOM6HHHpoBaHHoA o6pa6oTKe 
TaKxe cneAyer OTMeTKTb, mo pacxoA 

10 floporocTonmero BbicoKOMOJieKyjinpHoro 
peareHTa yMeHbinaeTCH, 

AHajiH3Hpyn pesyjibTaTbi, npeACTaB- 
jieHHbie b Ta6ji # 3, h cpaBHHBan CTao/i.l 
h 2 bhahm, hto kom6hhhpo BaHHan o6pa- 

15 6oTKa rjiHHHCTbix cycneH3Hfl yjiyqmaeT 
Ka^ecTBo nptiroTOBJieHHbtx SypoBbix pacT- 
bopob, a HMeHHo, ^oflooTflana CHracaeT- 

C* OT 40 AO 5 CM , CyTOHHbrft OTCTOfl 

ot 20 ao HyiiH. 



T 7 °2 
1 "oo~ 



20 - 25 c, T 
(MeHbiDHx odT>eMax cycneH3HH) ; boao- 



.200 
100 * D 
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OopMyjia Hso6peTeHHH 

Cnoco6 nojiyMeHHH 3MyjibraTopa ra- 
* MerommoB h CTa0RnH3aTopa rjiHHHCTbix 
cycneH3Hft, otjikm a io m h ft c h 
TeM, mo, c Aejibio noBbnaeHHH CTaGwib- 
hocth, ryAPOH coancTOKa xjiomcoBoro 
Macna noflBeprawT B3aHMOAeftcTBHio c 

MOHO- HJIH AH3TaHOJiaMHHOM npH 25 - 

30 C b Te^eHne 10-15 mhh npn Macco- 
bom cooTKomeHHH ryAPOHa h STaHOJia- 
MHHa, paBHOM 10: (1-1, 2). 

T a 6 n h a a 1 



CooTHoineHHe 
pe arHpyionytx 

KOMnOKCHTOB 

ryAPOH-MOHo- 

3T3HOJlaMHH , 

Bec.i. 


BbKOfl, 

% 


TeMnepa- 
Typa 
peaxijHH, 
°C 


BpeMfl 
peax— 

UHH, 
MHH 


PaCTBO- 
PHMOCTB 
B BOAS, 
% 


nosepxHocTHoe HaTHienne 
( 10 s h/m) npn TeMnepaType 

20°C fWH KOHIieHTpaLlHH, t/aji 


0,125 


0,25 


|^>,50 j 


1,00 


1:1 


42 


25 


10 


100 


66,0 


65,6 


64,4 


63,0 


5:1 


60 


25 


10 


100 


60,0 


58,2 


56,0 


55,0 


8:1 


72 


25 


10 


100 


58,0 


52,0 


50, 1 


48,2 


10:1 


96 


25 


10 


100 


40,1 


37,8 


34,6 


33,9 


12:1 


79 


25 


.10 


60 








45,6 


10:1,2 


91 


25 


10 


100 


42,3 


40,1 


37,5 


36,8 


10:1,3 


86 


25 


10 


100 








52,1 


10:1 


92 


20 


10 


100 


45,3 


41,2 


40,0 


36,1 


10:1 


96 


25 


10 


100 


40, 1 


37,8 


34,6 


33,9 


10:1 


96 


30 


10 


100 


40,3 


38,0 


35,0 


34,0 


10: 1 


96 


40 


10 


100 








34,2 


10:1 


95 


80 


10 


100 








34,4 


10:1 


94 


100 


10 


80 








42,1 


10, 1 


90 


120 


10 


40 










10:1 


82 


25 


5 


100 


49,5 


• 43, 1 


40,2 


38>4 


10:1 


96 


25 ' 


10 


100 


40, 1 


37,8 


34,6 


33,9 
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riponoibKeHHe TaCn . 1 



CooTHoujeime 


Bbtxon, 


TeMnepa- 


BpeMH 


PaCTBO— 


pearHpywmHx 


% 


Typa 


peaK- 


pHMOCTb 


KOMnOHeHTOB 




peaKUHH, 


UHH, 


b Bone , 


rynpoH-MQHo- 




°C 


MHH 


7. 


3Ta«OJiaMHH, 










Bec.i. 










10:1 


96 


25 


15 


100 


10:1 


96 


25 


20 


100 


10:1 


96 


25 


30 


100 


10:1 


96 


25 


45 


100 


10:1 


96 


25 


60 


100 



IIOBepXHOCTHOe HflTHXCHHe 

( 10* h/m) npH TeMneparype 
20°C win KOHueHTpauHH, r/on 



0,125 



"^0,25 Jo, 50 J 



1 ,00 



40,1 
40,1 
40,1 
40,0 
40,1 



37,8 
37,8 
37,7 
37,7 
37,8 



34,6 
34,6 
34,5 
34,6 
34,6 



33,8 
33,9 
33,8 
33,9 
33,9 



OHSHKO-XHMtrtecxafl xapaKTepHCTH&a xnonicoBoro 
ryflpoHa (roccHnojtoBan CMOJia) 



Ta6jiHua2 



IIoKa3aTejiH 
BHemHHft bha h i^bct . 
KjicnoTHoe mhcjio, Mr KOH 

PaCTBOpHMOCTfc, %'. 
B BOfle 

b opramraecKHx pacr- 

BOpHTejIHX 

ConepxaMHe BJiarH, %, He Sojiee 



XapaKTepHCTHKa 

OflHopoAHan, BH3KOTeKymas Macca ot 
TeMHo— KopHMHeBoro no iepHoro lyaeTa 
50-70 



100 
3-4 



Ta6jiHi*a3 



3Myji&raTop I CtoAkocti> 3Myjii>CHH, 

I MHH . 



T3 
AC* 



600 
120 

MoMeHTanbHoe 
pacenoeHHe 



AC - H3BecTHbift 3Myjij»raTop - aji- 
KHncyjib&aT . 
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BilHHHHe KOHUeHTpaUHH I1AB Ha (fcHJIbTpaiJHOHHO- 

TexHOJiorHMecKHe cBoftcTBa 15%-hwx cycneH3Hft 
Aap6a3HHCKoft rjiHHbi 



TaCnHitaA 



IIAB, % 


Ycjiob- 

BH3- 
KOCTb , 
C 


Boflo- 
oma- 

CM 


ToumH— 
Ha nop— 

KHy MM 


CyTOM- 

Hblft OT- 

%4_ or 

CTOft, % 


CTaTHwecKoe Hanpn- 
aceHHe cziBHra, 
Mr/cM, tiepea, 

MHH 


P w -npoM 

HOCTb, 

«h/cm x 


MI- 1 0 


AAC 


T3 








KOHTpOJIb 


















4 


AO 


4 


20 


10 


10 


60 


0,1 






5 


22 


4 


20 


18 


23 


130 


0,2 






6 


20 


3 


20 


25 


30 


135 


0,5 






6 


15 


2 


13 


26 


30 


135 




0,1 




6 


20 


3 


14 


16 


22 


140 




0,2 




7 


15 


2 


14 


30 


34 


145 




0,5 




8 


15 


2 


12 


32 


38 


150 






0,1 


7 


12 


2 


10 


40 


49 


180 






0,2 


9 


10 


2 


5 


45 


53 


200 






0,5 


9 


10 


1 


4 


48 


55 


200 



Ta6jiHt;a5 



BjiHHHHe oSpaBoTKH 113 (K-4) Ha *HJU,TpauHOHHo-TexHojio- 
rHiecKHe csoftcTBa 15%-HbK cycneHSHfl AapSaaHHCKoft ivikhh 



KoHiteHTpa- 
iwh: K-4,% 


ycnoBHan 

BH3KOCTb , 
C 


BoflooTfla- 
« B 30 , 
cm' 


TojuqHHa 

KOPKH, 
MM. 


CyTOIHMH 
OTCTOH, 

% 




4 


40 


4 


20 


0,1 


8 


15 


2 


5 


0,2 


18 


8 


1 


2 


0,5 


30 


6 


1 


0 



C H C, Mr/cM* 
Mepe3 mhh 



1 

10 

48 
60 
95 



T 



10 

10 
55 
80 
101 



r;~- 

npo»i- 

HOCTb 

ah/cm* 

60 
150 
200 
301 



113, % 
K-4 



0,2 
0,2 
0,2 



B/iH«HHe KOM6HHHpoBaHHOH o6pa6oTKH 113 (K"4) h IIAB 
(r3 ( ) Ha *HJibTpaimoHHo-TexHojiori«ecKHe cBoftcTBa 

Aap6a3HHCKOR rjTHHhl 



Ta6jiHua6 



T3 



0,1 
0,2 
0,5 



% 


ycjTOBH. 


B 3o» 






BH3KOCTb, 


CM 


MM 




C 







4 
7 
8 
10 



40 
14 
10 
1 



CyTO»IHblft 
OTCTOH, % 



C H C, Mr/ cm , 
tiepea, mhh 



1 



10 



CM 2 



4 


20 


10 


10 


60 
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BHHHHH rocy WC ™.MHoro KOMnxera „o HsoCperenn^ „ otk PM th*„ np« TKHT CCCP 
_ M ' MoCKBa » «"35, Paymcieas Ha6. , R . 4/5 
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